Introduction: as the life expectancy and weight of patients are increasing, more old and obese patients are undergoing total knee arthroplasty
Introduction
Total knee arthroplasty (TKA) may be needed to alleviate pain and restore the ability of daily living's activities in advanced stages of Osteoarthritis. In the United States, logistic regression modelling suggests the incidence of TKA is expected to increase 69% by 2050 compared to 2012, from 429 procedures/100,000 in 2012 to 725 procedures/100,000 in 2050 [1] . In Tunisia although TKA has become a rife procedure because of the ageing of our population and the rising prevalence of overweight especially among women [2] . But, the prevalence of TKA is not known due to the lack of registries in orthopaedics. As we mentioned its drastic progression, TKA may lead to several perioperative complications. Adverse outcomes include acute myocardial infarction [3, 4] , venous thromboembolism [5] , pulmonary complications [6] , sepsis [7, 8] and non myocardial cardiac complications [3, 7, 9] . Few well-designed studies, have examined all complications following TKA and with adjustment for potential confounding variables, have focused on risk factors such as age, sex, weight, specific medical co morbidities and surgical parameters and their effect on postoperative mortality, morbidity, and length of hospital stay following TKA. The aim of our study was to elucidate short-term complications occurring intra operatively and during the three days following primary TKA. The second aim was to identify risk factors for such complications.
Methods
Type of study: it was a monocentric descriptive, analytic and retrospective study conducted in a referral center of orthopedic surgery (Department of critical care and anaesthesiology of Kassab Orthopaedic Institute, Tunisia) during the period from January 2014 to December 2017. We had enrolled all the patients of this period since we had standardized protocols of anesthesia and post operative care for at least three days following surgery. TKA register is the first database in Tunisia which is recording all the medical details of total knee replacement done in Kassab Orthopaedic Institute. Ethical approval was granted from local ethics committee, number CE 001/2014.
Patients: we included all the patients undergoing TKA for osteoarthritis (idiopathic or posttraumatic), inflammatory arthritis (rheumatoid, psoriatic, etc), or congenital deformities. We didn't included patients operated for simultaneous bilateral TKA, revision of TKA, primary unicompartemental knee arthroplasty (UKA) and revision of UKA, mmultiple joint replacements within the same admission and bone tumor. We included 410 observations in this database.
Study procedures: all patients had preoperative assessment three months maximum before surgery. Patients had standard monitoring during surgery. Spinal anesthesia was performed unless contraindication after loading with 500 mL saline. Single shot spinal anesthesia using 12 mg of hyperbaric bupivacaine 0.5% and 5 micrograms of sufentanyl is performed in patients aged less than 65 years, otherwise we used continuous spinal anesthesia using boluses of 2.5 mg isobaric bupivacaine 0.5% and 2. severe anemia and hemodynamic instability. We measured creatinine serum, hemoglobin and tropnin on day one. We also performed postoperative electrocardiogram. Patients were discharged to orthopedic ward at day 3 postoperatively if they were able to walk and had no short term complications. 
Results
The mean age of our population was 65.8±7.8 years. The majority of the patients were female in 85.1% with a BMI of ≥30 kg/m 2 in 74.6%
( Table 3 and for length of stay were reported in (Table 4 ). Multivariate analysis ascertained that a patient older than 65 years was the most important risk factor for the development of one or more perioperative complications (Table 5) .
Discussion
In our study we wanted to expose intra operative and early three days medical post operative complications while patients were admitted in postoperative recovery unit and to assess their predictive risk factors. We didn't report any death during the study period. In our study, 37.1% of the patients developed one or more complication. TKA has been associated with serious intraoperative and postoperative complications and occasionally even with death [10] .
So it is imperative for clinicians to be aware of factors that are associated with this unfortunate outcome. In our study, there was no case of death during hospital stay. In a recent systematic review involving thirty-seven studies with mortality data from 15 different countries following over 1.75 million TKA, the pooled Poisson-normal random-effects meta-analysis estimates of 30 and 90-day mortality were 0.20% (95% CI, 0.17% to 0.24%) and 0.39% (95% CI, 0.32% to 0.49%) [3] . It was reported that cardiovascular causes, particularly myocardial infarction, were cited as the most common cause of death in several studies [4, 5] . Diabetes, increasing age and male gender were also reported as independents risks factors for mortality [4, [6] [7] [8] . Our result may be explained by the short follow-up limited to three days In these study, 37.1% of the patients developed one or more complication. Rate of complications in our study was high comparing with others studies. The most frequent were intraoperative hypotension (14.1%) and postoperative desaturation (21.7% including 9.8% atelectasis, bone cement implantation syndrome in 9.3% and pulmonary embolism in 2.4%). In a retrospective study involving 2033 patients, Huddleston et al showed [9] , that 132 (6.5%) patients experienced at least one adverse event during their hospitalization. Another large series reported 1057 complications among 851 (5.55%) of the patients [4] . The major systemic events were cardiovascular in 46.6%, with pulmonary embolism being the most prevalent major systemic complication (noted in 0.78% of the patients).There was an increase in the incidence of major complications: pulmonary embolism, sepsis, myocardial infarction cardiac complications and pneumonia as reported by Kirksey et al [11] . With the shorter follow-up in our study (3 days VS 30 to 90 days), one would expect to see lower rather than higher rate of complications. One explanation for this may be related that we were interested also in intraoperative complications. We also focused in desaturation, that occurred in 21.7%, but, was really associated with relevant clinical event in only 9.8% with atelectasis and 2.4% with pulmonary embolism.
In our study, multivariate analyses demonstrated that a patient older than 65 years (OR=1.9; 95% CI, 1.2 to 3.0), pre-existing respiratory diseases (OR=1.8; 95% CI, 1.1 to 2.9) and general anesthesia (OR=2.8; 95%, CI, 1.2 to 6.1) were the most important risk factors for developing of any complication. Age was an important predictor of early complications. This association has been described in numerous studies [4, 12, 13] . Furthermore, Higuera CA et al showed that patients were approximately 40% more likely to have any complication per each subsquent 10 years of age [13] . In our study, patients with respiratory disease had elevated risks for postoperative complications. Pre-existing chronic obstructive pulmonary disease was risk factors for in-hospital complications [11, 14] . Such patients were at significantly increased risk of any complication including increased mortality, pneumonia, re intubation, use of a mechanical ventilator for >48 hours, cardiac arrest, progressive renal insufficiency, deep infection, return to operating room and a readmission within 30 days postoperatively [15] . Our results demonstrated that patients who were managed with general anaesthesia had significant increase in the risk of complications. Such result was found in many studies in the literature [16] [17] [18] . Similarly to our data, the BMI was not a good predictor of adverse outcomes or complications [13] . BMI ≥40 kg/ m 2 was the most important risk factors for developing of any complication in one study [4] . In our study we didn't reported any case of myocardial infarction. In contrast, many studies showed that cardiac diseases were associated with the risk of a postoperative nonsurgical complication [9, 13, 14, 19] . Few patients in our study suffered from either chronic heart failure or coronary artery diseases. Postoperative desaturation was the first highest incidence complication and the major finding that caught our attention while settling our TKA register, as we already mentioned. Most of the cases of postoperative desaturation (9.3%) happened early in postoperative period, lasted few hours and were classified as BCIS. In fact, its incidence following TKA is not clearly identified in literature since there is no agreed definition of this syndrome and thus it may be misdiagnosed.
Donaldson et al, recently proposed a severity classification of BCIS that we followed in our study [20] . In our study, an age over 65 years with poor pre-existing physical reserve were found as risk factor for [20] .
BCIS incidence seemed to be high in our patients. It may be explained by the poor pre-existing physical reserve and chronic respiratory diseases. In our study the rate of atelectasis among our patients was 9.8%. Only, old age was a risk factor for atelectasis. Austin et al. [21] found in a prospective study including 1058 TKA that among postoperative hypoxemia, atelectasis was the most common etiology with a rate of 33%. The main risk factors for developing atelectasis in the surgical patient include: general anaesthesia, the site of surgery, high BMI, blood transfusion and diabetes mellitus [21] . In our study, the rate of atelectasis seems to be high as regional anesthesia was performed in most patients. It can be explained by:
increasing age, poor functional status, prolonged bed rest before surgery, patients with underlying chronic lung diseases, long duration of surgery (the mean of tourniquet time is 125 minutes), obesity (Mean weight is about 35 kg/m 2 ), the mean dose of daily morphine consumption was 20 to 24 mg and late mobilisation after 24 hours of surgery. According to our hospital registry data, the overall incidence of pulmonary embolism was 2.3% which is a high rate in comparison with asian and western population. In a taiwanese retrospective study carried out between 2007 and 2010, five patients (0.28%) developed a symptomatic pulmonary embolism in a series of 1768 patients [22] .
According to a study of 222,684 TKA in USA between 1990 and 2004, the incidence of PE was 0.41% in primary TKA [23] . Kirksey et al.
showed a significant trend of increasing rates of the diagnosis of PE [27]. In our study, we looked for intra operative events, especially intra operative hypotension that was frequent in our patients and it was a risk factor of developing renal failure postoperatively. 
Competing interests
The authors declare no competing interest.
Authors' contributions
All the authors have read and agreed to the final manuscript.
Acknowledgements
We thank Professor Bechir Zouari for her contribution in statistical analysis. Tables   Table 1: patient demographic characteristic   Table 2 : total number and percentage of complications 
